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($4) WHCTPyMEHT JUIJI XOnOJOHOtt PA3JIA<IH TPYB 



1 

ttootiptfTaote othocwtc* k MeranjiooApatonce, 
npejgitSKivHO iuu o6p*flonc* -0T*epcntft a rpy 
fitx n Moxer Gmt* ncnani30»iao npH okojto- 
TejDjraA oGpaConce ipumnAprecKHX orBepcraft 
rpy6 xuu nmponwcBMo- « TOCHTipihnx wrt- 
net MeToaoM ne^pMioROHHorc nparxmBaiiiu 

OsOpHOMWU). 

fostcreM HHcrpyMein una jwn TpyG. a> 
Htpmundk cTyneimiTy» onpaaicy c mnpccco- 

BAKKMMK Rl H60 ge^pM M pyP UlflM H KO/nO*MH. 

bm oca onptBKR BMnoimeHi mumKSpfivcxaa 
pacTOsxa. a ctckxix onptBKH - ptawnwe 

OTBtpCTV*. H« TOp«M KOJlCa - pWDttJMMO 

ruDM, coo6axiiotufiocji c oTWpcnwMM onpaaiciL 
MncTpyMtirT c«a6x€H cnrreMoi no&m paOosd 
XHTDtocm a o6pa3onaHHMe oTaepcnurMx a naaa- • 

MB KAHUlbl Ml. 

Pjanemn€m>HOH cm&3koh Me*ny noBepxnocrwo 
Tpytiu n pa6o<WM* KonmaMH nprt paobre 3Ttv 

TO HHCT pyMC HT8 JfBiWCTCil niWBOM CJTOH, 0&- 

pajymptiicJ! b pe3yjrvraTe Harpcea pafo'KH 
niDcocnf B nonocTM HHcrpyMCirra no remi*- 
parypu ifapoo6pa30BawHA, oh paootaer tojtiko 
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mo npenaapHTCJiBHO HaxpcroMy flo teMnepaiypbt 
ropmero Ae<J>opMKpoBaHWi Mmnna ipyCw. 

HeflocraTKOM^ iToro HMcrpyMCHta «bjwctch 
to, <ito una nonroTOBKii k paOore oh Tpe6y- 
er sapaAKH pa6<wfi jwdcoctmo nonocni n 

* npenBiparcJifcHoA paanaw 3axoAHoro kohm 
xpyou. Ha bmxoac R3 TpyCu nocne oicoma- 
tou npoAecca pa3Aa<w jwcrpyMCMT HarpeBaetca 
AO TeMTieparypu ami* napooopeaoBamw pa6o» 
9cA xkakocth, «no bm3ubbm onpenencHMLic 

10 Hcynoocrw npa iieciuiyBTauHH. Toihoct* o(5pa- 

GOTiai OTBCpCTKfi T1XHM HHClpyMC HTOM HCBbH 
COKM. 

LUnk B30(5pCTCH)U - nOBWUJCHHC KaifCTBa 

oCpaooncH. 

15 nocTaBneHJtt* urm> AOCTHraeTca tcm, tto h> 
BccrHwft HHcrpyMCHT, concpxauWH nonyw on- 
paBKy c HacajiceHHbiMH Ha Mee nc<t>opMHpyiO' 

UXHMH 3JICMCHTaMH, B CTCHKaX KOTODOH BWnOrt- 

Htm paA^ajTbHbie otbcdctwi, a Ha Topuax 
ne<(>opMHpyioiuHx 3ncMCHioB. obpamcmibrx ohhh 
k ApyroMy, - pajwammMe na3bi, a laicxe ho- 
toihhic pe6oqci4 )ioinKOCTM miR nona^n ce b 
o6pa30BaHHWc oiRepcTHiiMrt m naiaMM Kaiianbi, 
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CHafiaceH cMOHTwpoB3inrMM b pacroqxc onpas- 
kk c B03MOttHOcn»io occBoro ncpcMnuerow no 
m»iM tuTOKOM c nopumcM, Ka Hapy*H0H no- 
BcpxHOcm KOToporc BbmonHCHa KonbueBa* npo 

T0HK8, COCUHHCHHaH C nOJlOCTbW UTTOK3 H C 5 

o/uotM H3 paAHajiwfbix oTBCpCTHM onpaBKH, a 
nonocrb iirroKa cocnmieHa c hctotohkom pa6o- 

qCM ttHAKOCTH, B K3UCCTBC KOTOpOH HCnOJlb30- 

t earn CMaauBarauiaji aotOKOCTb. 

ILa iepTC*e noKa:»H o6uikm bha npejwarac- to 
Moro HHCTpyMeirra, pa3pc3^ 

HMCtpyMCKT conepjKKT KopnyoonpaBKy 1, no 

OCH onpaBKH BMTIOJTHCHO UJUIHimpH^CCKOC OT- 
BCpCTHC C pa3MCUX€HHbIM B HCM nOABHHOiblM 
3HCMCHT0M - nOJlblM IlITOKOM 2 C flOpiUHCM, J J 

BbmomieitHbiM oaomio co wtokom. Ha nopw- 
nc BbmojmeHa KonbueBan npoiowa 6, cocah- 
iieiQta* c nonocrb k> e turoKa. B creKxax ort- 
paoKH npcnycMOTpeHM paAHam>irbie oiBcpcnw 
a mm nonaona cMaaotHOH *chakocth k nasaM w 
6 11a TOpoax nccJwpMHpywiuHx 3jieMeinoB 3. 
Wtok, ycranoBJiCHHbifl c B03MO*aiocTbio bo> 
BpaTOo-nocrynaTCJibHoro ©h)kchiw b nanocrw 
onpaBKH oniocHTenbHO pajuiamHbfx OTBcpcTKH 
b creiixax, npcncAOBaTcm>Ha pacnpcAenttt no- js 

TOK CM330HH0H 3KHHKOCTH K 30HaM o6jtt60TKH. 

Pa6o<we 3/iCMCHTbi 3 c yBcmrniBaiowHMHai 
k BbixoAy rtMaMCTpa mh nocaaceHbi hb hhjthhu- 
pinccKyio «acn> onpaBKH, iuiothoc npHXcamc 
flpyr k npyry pa6o<oix 3nc mchtob h ynepmajoic^ 
kx b raxoM cociohhhh ooccncwBacTca raibcoH 
4, raBJiifMHBaroincHCB Ha nepemnoio <ecn on- 
paBKH* 

Pa6oTy HHCTpyMCHTa M03KH0 npocjicflHib Ha 
npHMCpC 06pa60TKH OTBCpCTHJt ©WMCTpOM 

70* C '^mm npH npoTuniBaHHH wtotobkh h3 Tpy^ 5 
6u c AKaMcrpoM oxMpcnw 67 mm h tojdhh- 

HOH CTCHXH 10,5 MM, MaTCpHBJl - IJHpKOHHft- 

KHoOHCBbm eruraB Mapxn 3-125. 

06pa6dTKa npoH3Bomrrcn Ha BcpTtrxanbHOM 
npccce MOflCjm 11-63:0 c ycwmeM 100 tc 

MllCTpyMCHT 3aKDCnJWCTCH B BCpXHCH Tp3B*p- 

ce npccca, oTBepctHe b tpy6c paaAaioT Ha 
paaMep 70 f °> fl $<M c HaoopoM paoowx 3JICMch- 

TOB H RapyiKHWMH flHaMCTpaMH COOTBCTCTBCHHO: 

6730; 68,75,703$; 70,55; 70.06 * 70,08 mm. 4$ 
ripH o6pa6oTKC HapyTKHMH AHaMCTp Tpyow yBe- 
njWHBacrai AO 90 mm, ynpyra* ycanxa cocybb- 
jwct 0,47 - 0,52 mm. Bcmrnwa ynpowHHO- 



ro Caen - 1000 1100 mkm. npH ABHtfC- 

HHH HHCTpyMCHTa BHH3 npH nORXOflC K BCpX- 

HeMy Topuy 3aroioBKH 5 b uhok nocTynad 

CMa30HHaJl 5KHAK OCTb (M3CJ10 HHAyCTpHaJIbHOC 

20-30), KOTopan HanpaB/iiteTc* Mepc3 pawajib- 
m>ie OTBcpcTHJi a onpaBKC k paxwanbHWM. na- 
3aM Ha Topuax ncpBoro ae^opMnpywiucro 

3JICMCHT3* HpH nOCJieflyWtUeM ABH*eKHH HHCTpy- 
MCHTa BHH3, unoK nepcMctuacTCH BBcpx H 
nocncuoBaTcnbHO pacnp^Aenflei CMasowyio xm& 

KOCTb K Ae4>OpMHpyK)UXHM 3/ieMCHTaM, npH 06- 

paTHOM xonc HHCTpyMCHTa unoK B03BpamacTCH 
b iih)KHCC hcxoohoc noJiowcHHe, aeTanb H3bjic- 
KacTCH H3 onopnoro cTaKana h uhkji noBTopa- 

CTCH. 

3KOHOMHMCCKHWT 34xJ>CKT OT HCnOJIb30BaHHH 

npcanaracMoro HHCTpy mc htb npn H3roTOBJiCHKH 
KoMnncKTa ncTUieH na annapaT cocraBJWCT 

50 TblC* py6. 33 OCT yMCHbtUCHHH npHTiyCKOB 
npH OKOHtQTCITbHOH o6pa60TKC H 33MCHbI OnC- 

paoKH pacwocH otbcdctiw Ha nc^opMauHOH- 

HOC npOTHI-HBaHHC OC3 CHXTHH MCT3Jina« 



OopMyJia H306pCTCHHH 
MHCTpyMCHT AW XO^OOHOH pa3flaTO Tpy6, ooncp- 

^icauiHA nojiyio orrpaBKy c HacaxccKHbfMH Ha wee ac^ 

4>OpMHpyTOaiHMH 371CMCHT3MH, B CTCHK3X KOTO- 
pOH BboionHenbJ pajptammjc oTBCpcnui, a Ha 
TOpUBX Ae<J>opMHpyToiioix 3 jic mchtob, o<5paiacH- 
Hbix oflHH k ApyroMy - pajwamHwe riajw, a 

iaK)Ke HCTOTOHK pa6o«ICfl 3KHAKOCTH AIM nOAB- 

qn cc b o6pa30BaHHbic OTBepcnwMH h naaaMH 
xaHajibi, o T n h i a io « H h"c * tcm, 
qro, c ucnbio noBbiuicHHH Kaiccrea o6pa6oTKH, 

OH CH36XCH CMOHTHpOB3HHblM B nOAOCTH OD- 
paBKH C B03M0OT0CTM0 OCCBOTO nepCMClACHHJ! 
nOJTWM UJTOKOM C nOpilXHCM, H3 HSpjOKHOli nO- 
BCpXHOCTH KOTOporO BbBTOJIHCHa KOJTbUeB3JI nDO- 

TO<oca, COCAHHCHH3H c nonocTbw unoKa H c 

OXDTHM R3 paAHaJTbHblX OTBepCTHH, 3 nOHOCTb 
UJTOKa COCHHHCH3 C HCTOWHKOM pa6oTCH JKHA- 
KOCTH, B K81CCTBC KOTOpOH HCnonb30BaH3 CM3- 
3bIBaK>tXIBii WOKOCTb. 

MCTO^HHXM HH({>OpMaUHH, 
npKHHTbIC BO BHHMaHHC npH 3KCnCpTH3C 

1. ABTopcKoe CB HACTe nbCTBo CCCP N° 614862, 
kji. B 21 O 41/02, 13.U.76 (npoTOTHn). 
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(54) TOOL FOR COLD EXPANSION OF PIPES 

1 

The invention relates to metal machining, is intended for machining holes in pipes, 
and may be used for final machining of cylindrical holes in pipes for hydraulic/pneumatic and 
identical parts by deformation broaching (mandreling). 

A tool is known for expanding pipes that contains a stepped mandrel with deforming 
rings press-fit thereon, a cylindrical bore is made on the axis of the mandrel, radial holes are 
made in the walls of the mandrel, radial grooves that communicate with the holes of the 
mandrel are made on the endfaces of the rings. The tool is provided with a system for 
delivery of working fluid to the channels formed by the holes and grooves [1]. 

The separation lubricant between the pipe surface and the working rings during 
operation of this tool is a vapor layer formed as a result of heating the working fluid in the 
cavity of the tool up to the vaporization temperature, it operates only 
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on a pipe that has been preheated up to the hot working temperature of the metal. 

A disadvantage of this tool is that in order to prepare for operation, it requires 
charging the cavity with working fluid and preliminary expansion of the starting end of the 
pipe. At the pipe outlet, after the expansion process is completed, the tool is heated up to a 
temperature above the vaporization temperature of the working fluid, which causes certain 
inconveniences in its use. The precision of machining holes by such a tool is not very high. 

The aim of the invention is to improve the quality of machining. 

The proposed aim is achieved by the fact that the known tool, containing a hollow 
mandrel with deforming members fit thereon, where radial holes are made in the walls of the 
mandrel and radial grooves are made on opposing endfaces of the deforming members, and 
also containing a source of working fluid for delivery to the channels formed by the holes and 
grooves, 
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is provided with a hollow rod with a piston, mounted in the bore of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 

The drawing shows a general cutaway view of the proposed tool. 

The tool contains mandrel body 1, a cylindrical hole is made along the axis of the 
mandrel with a moveable member disposed therein: hollow rod 2 with piston made together 
with the rod. An annular groove c, communicating with cavity d of the rod, is made on the 
piston. In the walls of the mandrel, radial holes a are provided for delivery of lubricating fluid 
to grooves b on the endfaces of deforming members 3. The rod, mounted so that it can 
execute reciprocal motion in the cavity of the mandrel relative to the radial holes in the walls, 
successively distributes a flow of lubricating fluid to the machining zones. 

Working members 3, with diameters increasing toward the outlet, are fit on the 
cylindrical portion of the mandrel, tight compression of the working members against each 
other is provided by nut 4 that is screwed onto the front portion of the mandrel. 

The operation of the tool may be followed using the example of machining holes of 
diameter 70+0.120 mm when broaching blanks from pipe with hole diameter 67 mm and wall 
thickness 10.5 mm; the material is zirconium— niobium alloy, grade E-125. 

Machining is performed on a model P-6330 vertical press with a force of 1 00 ton- 
force. The tool is clamped in the upper crossbar of the press, the hole in the pipe is expanded 
to the size 70+0. 120 mm with a set of working members with outer diameters respectively: 
67.50 mm, 68.75 mm, 70.35 mm, 70.55 mm, 70.06 to 70.08 mm. During machining, the 
outer diameter of the pipe is increased to 90 mm, the elastic shrinkage is 0.47-0.52 mm, the 
size of the hardened 
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layer is 1000-1 100 |im. When the tool moves downward, as it approaches the upper end of 
blank 5, lubricating oil (industrial oil 20-30) enters the rod, and the oil is guided through the 
radial holes on the endfaces of the first deforming member. During subsequent movement of 
the tool downward, the rod moves upward and successively distributes the lubricating fluid to 
the deforming members. During reverse travel of the tool, the piston returns to the lower 
initial position, the part is removed from the support sleeve, and the cycle is repeated. 

The savings from use of the proposed tool in manufacture of a set of parts on the 
apparatus is 50 thousand rubles, as a result of reducing the allowance for final machining and 
replacing the hole drilling operation by deformation broaching, without removal of metal. 

Claim 

A tool for cold expansion of pipes, containing a hollow mandrel with deforming 
members fit thereon, where radial holes are made in the walls of the mandrel and radial 
grooves are made on opposing endfaces of the deforming members, and also containing a 
source of working fluid for delivery to the channels formed by the holes and grooves, 
distinguished by the fact that, with the aim of improving the quality of machining, it is 
provided with a hollow rod with a piston, mounted in the cavity of the mandrel so that it can 
move axially, where on the outer surface of the piston an annular groove is made that 
communicates with the cavity of the rod and with one of the radial holes in the mandrel, and 
the cavity of the rod communicates with the source of working fluid, as which a lubricating 
fluid is used. 
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